71
Tinmmmmomm

AL

NN v T2y v D EHBRASHSE
GE4H) EHEEZFIR L 28RBS

& D GAFE

WM, AR R B OEE B M

Development of an Auto-Doffer for Covering Machines

Part 4 : Core Yarn Detecting System by Air Pressure Variation

Abstract

Drawing-in process on covermg machines is so difficult and inefficient that its automation is especially hoped.
However the automatic drawing-in system developed in order to improve drawing-in operation is not able to
distinguish whether the core yarn is successfully drawn into the hollow spindle or not. So we developed a
detecting system for fine Spandex, applying pressure variation'in pipe flow caused by yarn behavior.

Results obtained are as follows :

(1) Pressure variation can check the presence of Spandex when it runs through a small air flow pipe.

(2) This detecting system consists of a diaphragm type pressure sensor, a small pipe and a simple sequence
program. .

(3) The system can detect Spandex yarns from 30D to 420D that are widely used and too thin to sense even by
manual operation. And it is confirmed that the system has practical utility.

(4) The system is installed on the automatic yarn drawing-in device. When the system distinguish the failure
to draw Spandex into hollow spindles, the failed Spandex package is removed and drawing-in is again attempted
with another package on the same spindle. In this way, yarn drawmg—m is performed for all spindles on a
covering machine continually and automatically.
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(Accepted for Publication Nov. 11 1997)
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Fig. 1 Automatic Yarn Drawing-in Device
@ : Ejector, @ : Pad, ® : Upper Spindle, @ :
Spandex Yarn End, ® : Lower Spindle. ®
Injection Unit, @ Spandex Package on Feed
Unit
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Fig. 2 Yarn Detecting System

E : Ejector, SV : Solenoid Valve, R : Regula-
tor, DU : Yarn Detecting Unit, P : Pad, Sp :
Spindle, B : Bobbin, PS : Pressure Sensor,
SW : Switch, Sq : Sequencer, DR : Data
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Fig. 3 Dimension of Yarn Detecting Unit
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Fig. 4 Relation between Inserted Yarn Length and
Observed Pressure
(@) Nylon, (b) Spandex
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Fig. 5 Pressure Variation with Yarn Running in
Yarn Detecting Unit
1) 30D, 2) 70D, 3) 140D, 4) 280D, 5) 420D

B TR~ EAH 7 — S iIcEoWT, 2y
T v I AOEREEETHRIT 3 7055 A6 E
Ltz Fussaidy—4r vy ETHET 3. WOE
BEZEX 6 ICEIVWTHFAT 5. X 613420D D 2
NRYFy o REFERNRKBVAZ 12 & XOFENE
Fo—flchy, HEEMOKRZY v 7Y v 7/ BEH

T62

BB FE R

SR TH B, HEL V=7 FICLkBEEN
~NDEZDOBABEIIED0.4s B0 5, FEHDH v
7Y v IERAT A EAt vy oishEE
FE FRbbFEERNOAE) &, K6ohiEs >
TTRTEIREHT B0, V7Y v rBHE%
» SHRIEMES00E (0.5s) & OFHEE P (K6 DR
757) TRk, BEOFHEELHAIOFEELE O
#6=P—P., (i22) %5itEL, R20FEEHZIT
ZLEVEA RN LHET S, RASKRETE
BRI ARIBETENIRIRESE/L, FHEP b
27y FRICERT S, COLERFDIMNI>A &
Woteb JIRAEVBEBB LML, COEXD
SDER & & LTiET 5.
:mfufaA%mmf EARRHOHABRETS
> 1z, , FERRABHEVIRETR WAL %
wm@ﬁat.%@gﬁ,amﬁkﬁmm7umt
;5KW%~Q%Hh®EKﬁ$Lt,L§Mﬁ
DHEMIZD & $0.20kPa X h KEWVWRE
7!»256 ZIT, LEWHEA 20.30kPa LEREL
fz. #Ric30D, 70D, 140D, 280D, 420D Z/¥v 5y
7 ZIDWVWT500EFH>FEERNICHKRER VAT |,
7Oy 5 ANREOEREHM LIcLEDSDIES
BOFT BEFE TN, FOREREK 8 ITRT.
O DE/MER, KITRTEHIICEDRTH L EWE
D0.30kPa 22 THD, 100%DHERTHROBEE
ARIET B ENTEL. :

4. EHREUEBEADER

HERE LB OEERMEFICIE, RED/ vy
=Y EXAENDE. CORBNNy -V %k
BOHHT 3123, AFKLIVARELZROFHTH
Ehb 5. SEEHARLIGRRETEECE - T,
SREB L OB ORENHETITA AL I 12
DT, KFELHUWas xR, FORB/ Yy & —

~—18
© |
< . m
\./—22 PO
L ] f, o
5—26 B ﬁ "é‘ 7-’ ‘ P P
o —+— %1 "3 4
o 30 & P,
0 05 .10 1.5 20
time (s) :
Fig. 6 Detecting Process (Sample Yarn: Spandex
420D)



G Vol. 51, No. 3 (1998)

300
250
g 200 VAN
5 [ N\
S 150 }
g / \
2100
0 / 1 A \
0 0.05 0.10 0.15 0.20
S (kPa)
Fig. 7 Frequency Distribution of Maximum 6 wit-
hout Yarn
420D |{0.36 ; l |12.55
c 280D |{o4s || 081
5 1
> 140D |Jo39 J11.71
[
Té. 70D |{0.33 6.68
®» 30D |[oadiss
Without Yarn 10-20
4
R ICE) 10 15
&’ (kPa)

Fig. 8 Maximum and Minimum Values of &’

VERDBRE, REOHMRINTVBIH LWV Yy 7
—VTHUEEREBELEITHITLET, ANY v Iy
veKiTH LT BB e RaE LIEEDTIRE
153,

K9 ic—#oBEERE LIEEERY. BERE
BREY PR ECELETSE, OX by 7 ¥ —
Fh oL Wy i — T LR RS LB I
B3 QEIHEHVERELZITS. QRN
ERRHEES THRRPE - o E S D EHRIT 3.

RRIBEENSEREHBILIBE, Sy =Y
ERAEHEE,LOCIOAL, FREBRAZX My 7Y
— BT, 20BOIKED, &5—ER UiEics
LTHARE LIEEETTY. OFRREBEBERT) &
MU IEE, NS F—VEANY VIV VLB
WT, REAROEICHEHT 3.

HEOCHIERE LEE T, B%D I ANFE
T5H, 1EBLEED Sy F—YERJIFEOT
L TREBAFEMIER SN 5.

5. & B
AHRTR, BRAKQWCELNRBHENEELT T

T63

75

(Stop on Spindle Lin@

»
>

(DSet New Package
and Yarn End

v
@Draw Spandex into
Hollow Spindles

I
(@Detect Yarn
Drawn—in
No Yes

y
@Remove

Package
| ——

y
(BPut out Package on
Covering Machine

@o to Next Spindle Line)

Fig. 9 Flow Chart of Automatic Yarn Drawing-in
Mechanism
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